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This discussion group explores equity in mathematics education with an initial focus on integrating equity in mathematics teacher education and professional development. The group will analyze existing research regarding equity in mathematics education with the goal of identifying research findings important for P-12 teacher education and professional development. In addition, the group will make plans for further discussions at future PME-NA meetings. Four papers with a variety of perspectives on equity will serve as the starting point for the group’s discussions. Laurie Hart and Martha Allexsaht-Snider will set the stage with a summary of recent research. Brian Lawler and Amy Hackenberg will explore the nature of equity and what it means to work for equity. Jae Hoon Lim will discuss implications for teacher education from a recent study of sixth grade girls’ motivation for learning school mathematics. Vilma Mesa and Shari Saunders will describe a new secondary teacher preparation program with a social justice perspective for teachers in urban settings. 

This discussion group explored equity in mathematics education with an initial focus on integrating equity in mathematics teacher education and professional development. This was the first meeting of the group. The discussion group analyzed existing research regarding equity in mathematics education with the goal of identifying research findings important for P-12 teacher education and professional development.

In the discussion group, four papers were presented with each discussing findings related to equity in mathematics education that are important for teacher education and professional development. Following these papers, the participants considered the following concerns: (a) how the research findings may be used in teacher education and professional development and (b) additional research findings about equity that extend the findings presented. Finally, participants generated ideas for future research that could inform teacher education and professional development. Organizers recorded the ideas generated in the discussion group and produced a summary to be distributed to the participants. Participants were invited to make plans for a follow-up discussion group at PME-NA 2003.

Overview

Disparities in mathematics achievement and enrollment in higher level mathematics between White middle class males and other groups of students such as females, African Americans, Latinos, Native Americans, and poor students have concerned educators at all levels for many years. Policy makers and researchers have acknowledged these differences in their calls for improving mathematics learning for all students. What has not been clear is how teachers, administrators, and counselors in individual schools and districts throughout the country might accomplish equity in mathematics with their students. Equally unclear has been how teacher educators and professional developers might support teachers, administrators, and counselors in understanding the barriers and supports to accomplishing high levels of mathematics learning for all students.

Our review of research conducted during the past decade suggests that important findings and perspectives related to achieving equity in mathematics education are available in the literature and need to be more accessible to teacher educators and professional developers (Allexsaht-Snider & Hart, 2001). Knowledgeable and committed teachers who have developed their own understanding of the ways in which racism, classism, and sexism affect mathematics teaching and learning are critical to equitable outcomes for students in mathematics (Allexsaht-Snider & Hart, 2001; Apple, 1992; Campbell & Silver, 1999; Love, 2001; Weissglass, 2000). Both beginning and experienced teachers need to develop capacity in mathematics education reform and skills for providing equitable instruction in order to support diverse students and their families in mathematics learning. Teachers require preservice preparation and professional development support in the areas of:

· mathematics education reform

· mathematics content for equity

· mathematics pedagogy

· identifying inequities and strategies to achieve equity in mathematics education

· building partnerships with families and communities.

Research discussed by Love (2001), Oakes and Franke (1999), and Weissglass (2000) has shown that beliefs that are pervasive in society can interfere with the attainment of equity in mathematics education. All those involved with and interested in the education of children may hold and convey many of these beliefs that can inhibit students’ access to and attainment of high levels of learning in mathematics. In addition to beliefs, classroom processes and teaching practices are essential for understanding how schools and teachers contribute to differences in mathematics achievement by race, gender, and social class. Hart and Allexsaht-Snider (1996) have suggested that the concepts of resistance, engagement, and a sense of belongingness for underrepresented students in the mathematics classroom are important new ideas for mathematics educators to consider. Culturally relevant pedagogical strategies described by Gutstein, Lipman, Hernandez, and de los Reyes (1997), Ladson-Billings (1997), and Tate (1995) offer promise as a means for promoting engagement and a sense of belongingness for poor students, students of color, and female students who are too often disengaged from mathematics.

The above provides a brief summary of some of the research that Hart and Allexsaht-Snider have identified as important for teacher educators and professional developers in mathematics education. The following sections provide summaries of three papers by mathematics education researchers from the United States, Asia, and Latin America.
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Characterizing equity as equal access to learning opportunities and resources (NCTM, 2000) is necessary but not sufficient when working towards an equitable mathematics education. We believe this characterization is insufficient because it may not adequately problematize how grouping happens. That is, it may take for granted common ways people identify other people (or themselves) and generalize them into groups, namely by race, class, and gender. We do not dispute that the phenomenon of grouping is necessary in order to operate in the world, or that race, class, and gender are powerful and pervasive ways that people group themselves or are grouped. What concerns us is that the phenomenon of grouping itself may often be ignored and that how we group requires deep examination (Secada, 1992) when considering the nature of equity and what it means to work for equity. 
In order to reconstitute a definition of equity that takes into account rethinking how grouping happens, we believe we must begin with each person’s responsibility to herself and others, what we will call “roots” of equity. While we cannot say categorically what is and isn’t equitable in ways that transcend humans in particular contexts, we believe that the potential for realizing equity is heightened when the focus begins with these two roots. First, confidence and competence in one’s own ideas and thinking are essential, coupled with an awareness of the fallibility and the perpetual incompleteness of these ways of knowing. This aspect of equity is related to Allexsaht-Snider and Hart’s (2000) emphasis on belonging and engagement. Second, valuing others’ confidence and competence in their knowing and regarding their knowing as not identical to one’s own is necessary. We refer to this aspect as conferring an independent existence on others (Hackenberg & Lawler, 2002; Kamii & Housman, 2000). These roots of equity allow people to problematize how grouping happens because they open the way to forming judgments and generalizations about people founded on qualities other than how one looks or where one lives (White, 2002). Furthermore, they acknowledge the tentativeness of all judgments and generalizations, thus contributing to efforts to rethink how we group.
This vision of equity for mathematics classrooms informs teacher education. Teachers need experiences that prepare them to examine and act upon these roots of equity. To accomplish this goal, the emphasis of teacher education should be to develop the ability to know learners. First, the teacher should develop her ability to listen hermeneutically (Davis, 1997) and construct models of students’ ways and means of operating (Steffe & Tzur, 1994; Steffe & Wiegel, 1992). Eleanor Duckworth (1996) develops listening by instructing teachers to learn the thinking and reasoning of small groups of children. However, learning to listen is insufficient without developing an awareness of the nature of the constraints of one’s socio-historical experiential reality. Thus, second, we believe mathematics teachers need to have experiences that allow them to know themselves, which involves having and investigating ideas about their environment, mathematics, and others. Julian Weissglass (1996) suggests techniques to know oneself that require intense, trusting relationships with colleagues. Learning to listen and to know oneself can then be practiced by the teacher and moreover, brought forth in learners.

We believe that when the teacher begins with learning the thinking of the student and growing aware of her own constraints, her classroom actions can become more equitable. By listening to students and constructing models of their thinking, the teacher develops cognitively informed and rich categories of students from which to operate. She values student’s thinking and also enhances her competence and confidence in her own knowledge of students. This kind of teacher learning opens the way for making judgments and generalizations about students in ways that do not involve superficial or stereotypical aspects. Working toward awareness of the constraints of her own experiential reality opens the way for a teacher to continually rethink her judgments and generalizations. She develops her knowledge about the fallibility and incompleteness of all knowing, and at the same time can value students because her knowing about them is always subject to rethinking. We believe development of the roots of equity fosters a critical perspective at a personal level that has significant implications for a critical perspective on society and individuals’ actions in society. 
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The relatively low achievement of female students in school mathematics has been of concern to many educators for the last few decades. Compared to male students, female students report lower self‑confidence in their abilities and performance in mathematics and, as a result, are more likely to avoid taking advanced math courses in high school (Eccles et al., 1983; Fennema & Sherman, 1978; Leder, 1992; Meece, Wigfield, & Eccles, 1990). Researchers suggest that various social and cultural factors may influence female students’ experiences in learning mathematics and affect their motivation to acquire advanced mathematical knowledge (Reyes & Stanic, 1988).

However, a very few educational researchers have investigated the impact of various socio‑cultural factors, particularly the combined impact of ethnicity and class, upon girls’ mathematical learning experiences (Campbell, 1989). Few studies have explored how ethnicity and class influence girls’ experiences with school mathematics and how girls understand and respond to the direct or indirect socio‑cultural influences developing their motivation and academic identities in the mathematics domain. 

This project was an ethnographic case study seeking to illuminate adolescent girls' experiences in learning school mathematics and to define the socio‑cultural context of their motivation. In particular, this study examined the mixed impact of ethnicity and class upon their learning experiences and motivation. Case studies of five sixth-grade girls were conducted in a rural middle school in the Southeastern United States. Data analysis revealed a striking contrast between the perceptions of high-achieving girls and those of less well achieving girls. For the high achieving girls, the instrumental value of mathematics within the current educational system appeared to be the most profound reason for learning, as well as enjoying, school mathematics. These high-achieving girls successfully internalized school ideology while developing a positive academic identity, in contrast to others who were less well achieving. 

In contrast, the majority of participating girls who were not fully persuaded by school ideology, including the instrumental value of mathematics learning, struggled more with various practices in their mathematics classrooms even though they continuously searched for the meaning of their learning and the feeling of “belongingness” in their mathematics classroom (Ames, 1992). In particular, minority students and those from lower socioeconomic backgrounds strove for meaningful mathematics learning in their classroom. They often posed more profound and critical questions about the meanings and values of school mathematics, expressing their desire for a deeper understanding of mathematical knowledge in the world. Yet, their questions were rarely answered or addressed in their mathematics classes, resulting in decreased motivation to learn school mathematics. 

Various socio‑cultural factors were found to influence each individual's experience with school mathematics. Among these factors are the mathematics streaming practices in their school and their socio‑economic backgrounds, including the amount of parental support they receive for mathematics learning. Each participant also showed a variation in her ways of understanding and reacting to the inhospitable culture of mathematics classrooms, especially to female students. 

Even though the above findings are based on a limited number of young adolescent girls and their teacher within a particular school setting, they provide teacher educators with insights into the complexity of issues of ethnicity and class, which have been minimally addressed in mathematics teacher education programs. First, the findings of this study pose a need for a critical discussion of various types of school-related ideologies, such as the instrumental value of learning school mathematics. While white middle-class society tends to accept these ideologies as given, ethnic minorities and working-class people are not fully persuaded by those concepts. The educational system in the United States has functioned against the hopes and interests of minority and working- class people, and this constitutes their experiences with and knowledge about schools (Spring, 1997). At the same time, it is important to understand that inculcating those school-related ideologies, such as the instrumental value of learning mathematics, in the hearts of minority girls and girls from working-class backgrounds is not the answer. Rather, educators have to accept their critical point of view as a stepping stone to developing a more meaningful way of learning school mathematics, one which is connected to students’ everyday lives and ultimately leads them to become lifelong learners with the “continuing impulse to learn” (Oldfather & Dahl, 1994). 

Second, it is important to note that some minority students, particularly high-achievers, experience a high level of anxiety and social pressure because they feel that their desires for school success and peer acceptance are contradictory to one another. This study illuminates the absurdity or ineffectiveness of fostering only “a few good students” out of many underachieving students with whom the few good students share their ethnic and cultural identities. What is most needed is not an individual teacher’s isolated effort to “save” the few good students, but rather a collective, consistent, and self-reflective effort of the community of educators directed toward the entire group of minority and working-class students. Without such realization and commitment, it would be hard to make a significant difference, a positive long-term lasting effect, in the students’ motivation and academic achievement in mathematics. 

The third implication of this study is the need to help teachers recognize and counteract the classism historically plaguing our society and our schools. Because of the current economic disparity between whites and other ethic minorities, classism is intertwined with racism itself. Some school practices and decision-making processes, such as mathematics streaming, often exacerbate the inequality in education by tending to prevent minority and working-class children from achieving a higher level of mathematical knowledge (Oakes, Gamoran, & Page, 1991). We need educators who eagerly and consciously monitor their school practices and raise their voices in resistance when their schools make a decision that may disadvantage girls, minority students, or students from working-class families. Ideally, a critical task of those who educate our educators would be to help pre-service and in-service teachers see themselves as advocates for girls, minority students, and students from working-class backgrounds, and practice their every day “teaching as social activism” (Gutstein, Lipman, Hernandez, & de los Reyes, 1997, p. 732). 

CRAFTING EXPERIENCES WITHIN A SOCIAL JUSTICE PERSPECTIVE 

FOR TEACHERS IN URBAN SETTINGS

Vilma Mesa and Shari Saunders
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Urban public schools in the United States today have special characteristics that make them unique. Diversity is one of the dimensions in which schools in urban areas differ from rural or sub-urban schools and, in consequence, the dilemmas that "urban" teachers face are quite particular and distinct from the dilemmas that other teachers face. For people involved in teacher preparation and development the most pressing question is what should be the nature of the experience that teachers interested in teaching in urban settings need to have in order to be able to (1) deal with diversity—especially given that the overwhelming majority of people entering the teaching force are still white, female, and not likely to have grown up very poor—and (2) persuade them that they can (i.e., give them legitimate, earned, grounded reasons to believe that they can) teach successfully in “urban” settings?
The Master of Arts with Secondary Certification program (MAC) at the University of Michigan is a very intensive field-based program for students seeking certification in secondary school teaching. The program seeks to integrate theory and practice and gives the students the opportunity to work with professionals on extensive field-based projects; the students are placed in urban public schools for the public school academic year. Shari Saunders has just begun coordinating one of the cohorts, whose students are placed in Detroit and surrounding areas. She is in charge of developing an urban education with a social justice orientation strand in the program. Together, we are developing a database of resources and activities that have been used in different subject matters (e.g., science, reading and language arts, mathematics) and that have been documented in the literature (Ayers, Hunt, & Quinn, 1998; Ayers, Klonsky, & Lyon, 2000; Calabrese-Barton, 1998; Calabrese-Barton & Osborne, 2001; Frankenstein, 1983, 1990; Gutstein, 2002; Howes, 1998) with the purpose of selecting those that would fit better in the program. Whereas we are interested in activities that deal with social justice issues, we are also interested in highlighting the connection with the content areas and in making sure that the activities help teachers realize that those activities can have an impact on students’ lives—that students can “write the world” (Freire & Macedo, 1987). Emerging from this work is a framework for selecting activities we think might be helpful in assisting other teacher educators in the process of designing an experience that will deal with other dimensions of diversity in urban school settings. 
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